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Abstract: Magnesium is the fourth most abundant mineral in the body and an essential mineral in many cellular 
functions and metabolic processes. The link between diabetes mellitus and magnesium deficiency is known. Evidence 
suggests magnesium plays a vital role in reducing cardiovascular risks and is involved in the pathogenesis of diabetes. 
Studies have shown that both mean plasma and intracellular free magnesium levels are lower in patients with diabetes 
than in the general population. Magnesium supplementation improves insulin sensitivity. This case-control study was 
done after getting Ethical clearance from the institution. It consisted of 20 cases of pre-diabetes and 20 ages matched 
healthy non diabetics as control group attending outpatient department of Sree Balaji Medical College and Hospital, 
Chennai, Tamil Nadu. This study was undertaken to evaluate the serum magnesium level in patients with pre diabetes 
and compare it with age matched controls. After obtaining informed consent from the subjects, venous blood samples 
were collected by standard aseptic techniques. Serum was separated; Fasting blood sugar, post prandial blood sugar and 
magnesium level were estimated. 
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INTRODUCTION: Hospital, Chennai, Tamil Nadu. This study was 


Magnesium is essential in regulation of many 
cellular processes and metabolic functions. Magnesium 
supplementation improves insulin sensitivity. 


OBJECTIVE OF THE STUDY: 

To identify the serum magnesium level in 
patients with pre diabetes and compare it with age 
matched controls. The link between diabetes mellitus 
and magnesium deficiency is known. 


MATERIALS AND METHODS: 

This case-control study was done after getting 
Ethical clearance from the institution. It consisted of 20 
cases of pre-diabetes and 20 ages matched healthy non 
diabetics as control group attending outpatient 
department of Sree Balaji Medical College and 


undertaken to evaluate the serum magnesium level in 
patients with pre diabetes and compare it with age 
matched controls. After obtaining informed consent 
from the subjects, venous blood samples were collected 
by standard aseptic techniques. Serum was separated; 
Fasting blood sugar, post prandial blood sugar and 
magnesium level were estimated. Blood sugar was 
measured by GOD-POD method and magnesium was 
measured by Xylol blue method in Mindray 
autoanalyzer. Data analysed using SPSS package. 


INCLUSION CRITERIA: 

Case group — pre diabetes patients with age 
group 20-30 years. Control group — Healthy non 
diabetics of age group 20-30 years without any medical 
illness. 














RESULTS: 
Fig/ Tab-1 show the study data. 

SL. N PRE DIABETIC NON DIABETIC | P- VALUE CONFIDENCE 
NO CASES CONTROL INTERVAL 

iP FBS mg/dl 20 108.55+5 87.545 - - 

2. PPBS mg/dl 20 146.9545 12045 - - 

3. SERUM 20 1.49+0.2 1.84+0.2 <0.001 95% 

MAGNESIUM 
mg/dl 
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Serum magnesium level is found to be lower 
1.49 +0.2 [<1.6mg/dl ] in cases with pre diabetes than 
the non diabetic control whose serum magnesium level 
is 1.84+0.2mg/dl. The study showed statistically 
significant p-value <0.001 and confidence interval 95%. 


DISCUSSION: 

Type 2 diabetes mellitus is associated with 
hypomagnesaemia [1], and incidence rates of 12-47% 
is been reported [2]. Hypomagnesaemia is defined as 
serum magnesium concentrations < 1.6 mg/dL in the 
general population [3, 4]. Hereditary factors, poor 
dietary intake, autonomic dysfunction, altered insulin 
metabolism, glomerular hyper filtration, osmotic 
diuresis, hypophosphataemia and hypokalaemia may all 
contribute to hypomagnesaemia in diabetic patients [2]. 
In epidemiological studies, an inverse correlation 
between magnesium intake and the risk of developing 
diabetes mellitus was found [5-7]. In two other large 
prospective studies—the Nurses' Health Study (NHS) 
initiated in 1976 and the Health Professionals Follow- 
up Study (HPFS), which began in 1986—an inverse 
correlation between magnesium intake and the risk of 
developing T2DM was observed for women as well as 
for men [6]. It has been suggested that magnesium 
regulates cellular glucose metabolism directly because 
it serves as an important co-factor for various enzymes 
and acts as a second messenger for insulin [8, 9]. It was 
seen that insulin enhances intracellular magnesium 
uptake [11] and this mediates diverse effects ascribed to 
insulin [8]. Also, hypomagnesaemia may induce altered 
cellular glucose transport, reduced pancreatic insulin 
secretion, defective post-receptor insulin signaling and 
altered insulin—insulin receptor interactions and thus 
aggravate insulin resistance [12]. 


By this study it is seen that hypo magnesia is 
prevalent among patients with pre diabetes which may 
mediate progression to established type 2 diabetes 
mellitus. 


CONCLUSION: 

Diertary supplementation of at least 
magnesium may be beneficial in pre-diabetic patients in 
improving insulin resistance. Daily magnesium 
administration may play a role in pre-diabetic subjects, 
but further studies are needed to establish its definitive 
role. 
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